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The fire data set I worked with was the MOD14A1.006
Terra Thermal Anomalies & Fire data set, which was at a
scale of 1000 meters per pixel. Originally, the data came in
a collection of images, or raster objects, with an image for
each day for the last 19 years. The first thing I did with
this data was to filter the data down to one year,
specifically 2012, and assign the day of the year it was
created as a value in the data itself. This, then, allowed me
to reduce all 365 images for the year into one image
which recorded the last day that a fire was detected in a
location. (Fig. 1) Next, I used Google Earth Engine’s canny
edge detector on this maximum image to find the
terminal edges of each fire, which would work as a simple
present or not present class for the classifiers.
The road data was available only as a set of lines
describing each road in the United States. Using
conversion tools available in Earth Engine, I converted this
set into a single image detailing every local, secondary,
and primary road, as identified by the US Census Bureau.
To facilitate the use of this data in a classifier, I used this
image to create a new image that described each pixel’s
minimum distance from a piece of road.
Next, I obtained an image for elevation and used the
terrain tools in Google Earth Engine to easily obtain a
slope image as well.
With this data now available, I semi-randomly
selected three fires of various sizes with which I could
train the classifiers. Once trained, I had each classifier
generate a confusion matrix, from which I could get the
accuracy of the classifiers, and in turn, deduce how useful
elevation, slope, and roads are for predicting the terminal
edges of wild fires.

_____________________________
This research was undertaken
with two goals in mind:
1. Determine the effect, or lack of effect, that
various topographical features have on the
spread of wild fires, specifically where they
burn out.

1. I have been unable to guarantee, beyond a doubt, that
all the data I used was on the same initial projection.
However, the method I used for loading data into each
classifier was also supposed to compensate for this,
and serves as a back-up in case they were not.
2. The fires considered were only of medium or large
sizes. All small fires were too roughly estimated by the
1000 meter scale of the fire data.
3. There is a date discrepancy between the data sets.
However, these were the best available within Google
Earth Engine itself.

2. Evaluate the Google Earth Engine as a
research tool.
For this research, I decided to only use data sets already
available in Google Earth Engine, and to focus on wild fires
in the continental United States. The data sets I have
started to analyze, in relation to the fire data thus far,
include elevation, slope, and road data sets. My analysis is
based off of training two different types of classifiers, a
CART (classification and regression trees) classifier and a
Random Forest (Rifle Serial) classifier. Once trained, I
evaluated the accuracy of each classifier variant as a way to
determine how useful each factor was in predicting the
terminal edge of a given wild fire.

These initial results tend to show that
elevation, slope, and roads together can
predict the points where smaller fires burn
out quite accurately, for a smaller fire like
Fire C, but the accuracy declines rapidly for
larger fires like Fires A and B.
Thus far, I have successfully generated confusion matrices
for the three fires which I have alphabetically labeled from
largest to smallest. The graph below shows the accuracy
when classifying terminal edges with both classifiers.
However, further research is needed to determine the
exact relationships on display.
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